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Abstract The life histories and biology of the two species of Epicopeiidae of Taiwan are 
described and illustrated for the first time. Additionally, a comment on phylogenetic position 
of this family is also provided. 
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Introduction 


The family Epicopeiidae embraces several medium- to large-sized diurnal moths across 
the Oriental and the Palaearctic regions. They are usually regarded as mimic to a 
certain species of Papilionidae, Danainae or bearing aposematic coloration. In Taiwan, 
two species of Epicopeltidae, Epicopeia mencia Moore, 1874, and E. hainesti matsumurai 
Okano, 1973, have hitherto been recognized. While the early stages of the same species 
from Japan and China have been described or illustrated, the life history of this family 
from Taiwan has remained unknown to date. In early May 1992, one of us, Yen, was 
able to collect larvae and eggs of E. mencia from Ulmus parvifolia Jacq. (Ulmaceae) at 
Huei-Sen Forests, Nantou Co. and Shanping, Kaohsiung Co., Taiwan, respectively. 
They were subsequently brought to the laboratory of Department of Entomology. 
Rearing was conducted at room temperatures. Eggs were put into a small transparent 
plastic bag ; hatched larvae were reared in a 158 X20 cm plastic case with an abundant 
supply of leaves of the hostplant ; pupae were left in the case to emerge; hibernate 
pupae were mantained at 10°C. In the early June 1993, the larvae and eggs of the other 
species, E. hainesti matsumurat, were collected by us at Kukuan, Taichung Co., Hawan- 
shan, Wushe, and Wanda, Nantou Co. and Chinshuei, Hualien Co. They were also 
reared and observed by the same way. The purpose of this paper is to describe the 
elements of the life histories and present some notes on the biology of these fascinating 
members in the moth fauna of Taiwan. 


Morphology and biology of immature stages and adult 
Epicopeia mencia Moore, 1874 (Figs 1-7, 18-28) 


Egg. Ovum diameter 1.1-1.2 mm, yellow, spherical with a slightly flattened base and 16- 
17 vertical ribs, aggregative on the under surface of terminal host leaves. 


Larva. Coloration: Hatching larva length 2.2-2.4mm, ground color light yellow with 
dorsal and subdorsal stripes white ; head capsule yellow but soon turning to black after 
l hour ; body covered with white waxy secretion after few hours. Instars 2-6 similar in 
ground color and pattern of waxy secretion ; mature larva (instar 6) length 30.0-50.0 mm, 
ground color yellowish white with dark brown patches plus several waxing pores on 
these patches, skin with 3-4 wrinkles transverse ; waxy cover white, granular, uniform 
on each segment. Head: Capsule glabrous dark brown, chaetotaxy only with AF2 and 
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Figs 1-7. Last instar of Epicopeia mencia Moore: 1. Chaetotaxy. 2. Head chaetotaxy 
(frontal view). 3. Head chaetotaxy (lateral view). 4. Hypopharyngeal complex 
(ventral view). 5. Mandible (left rear). 6. Mandible (right front). 7. Crochets. 
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F1 present ; labrum with 4 pairs of major setae dorsally ; 6 stemmata ; mandible almost 
rectangular, with 8 teeth; hypopharyngeal complex as illustrated, with blunt spinneret. 
Thorax: Surface texture with some minute secondary setae; thoracic spiracles large ; 
T1 with doral plate dark brown; chaetotaxy with SD1 and SD2 apparently as single 
seta, with an L-group seta near spiracle ; T2 with D1 as a single seta and D2 plus several 
associated short setae over surface; T3 with L-group emitted on weakly sclerotized 
pinaculum, L1 and L2 anterior to L3. Abdomen: Al-2 similar to T2 except spiracle 
present and SV group as approximate individual setae; A10 with strongly sclerotized 
amber plate having several pairs of setae; prolegs normal, all with many setae; cro- 
chets uniserial and “tetraordinal”. 


Pupa. Length 20.0-28.0mm, width 8.0-10.0mm; dark brown, stout, slightly setal; 
prothoracic legs equal to proboscis in length ; wing tips nearly reaching posterior margin 
of A4; dorsum with one or two setae on each abdominal segment; spiracles visible, 
cremaster reduced. 


Biology of immature stages. Larvae of all instars are strongly aggregative. The 
hatching larva does not consume egg shell, and the first instar larva behaves ag- 
gregatively with curving or arising the body when disturbed. Mature larva moves 
downwards to the ground to build a soft cocoon covered with white wax. Prepupal 
stage lasts a week and pupal stage takes approximately 25-45 (unhibernating) to 200 
(hibernating) days. The complete early stage needs 60-90 days (unhibernating) to 240- 
270 days (hibernating). 


Adult flight period. Adult usually appears from April to October with two or three 
generations. 


Adult. Adult coloration is dimorphic and aposematic with red tegula and transverse 
patterns on abdomen, one form is similar to a Troidini species Byasa alcinous, the other 
looks like Pachliopta aristolochiae. The ratio between two forms is nearly equal. This 
diurnal insect usually flies high near the hostplant and visits flowers of Rutaceae and 
Euphorbiaceae ; when captured, false death is always observed. 


Hostplants. Ulmus parvifolia Jacq. (Ulmaceae) is the sole confirmed hostplant of E. 
mencia in China (Chu & Wang, 1981; Liu, 1983), Japan (Tsushima I.) (Miyakawa, 1993), 
and Taiwan (Chang et al., 1992). We supplied Ulmus uyematsui Hayata and Zelkova 
serrata (Thunb.) Makino while the larvae did not accept the leaves. We suppose that 
physical condition of leaves is a limiting factor confining E. mencia on U. parvifolia. 


Habitat and distribution. The habitat is usually primary evergreen oak forest consist- 
ing dominantly of Quercus and Machilus. This insect is sparsely distributed to the low 
(500 m) to medium altitudes (2,000 m) of the whole island of Taiwan and strongly 
associated with its hostplant. 


Epicopeia hainesii matsumurai Okano, 1973 (Figs 8-17, 29-36) 


Egg. Ovum diameter 1.0-1.1 mm, slightly smaller than E. menczia, light yellow, spherical 
with a slightly flattened base and 18 vertical ribs, aggregative on the under surface of 
terminal host leaves. 


Larva. Coloration: Hatching larva length 2.0-2.2 mm, ground color creamy yellow 
without dosal or subdorsal stripes white; head capsule light gray but soon turning to 
black ; body covered with thin layer of white waxy secretion. Instars 2-6 similar in 
ground color but dissimilar in pattern of waxy secretion, 2nd instar with thin layer of 
wax, 3rd instar having wax tufts more developed on T1-3 and A8-10, wax secretion on 
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Figs 8-14. Last instar of Epicopeia hainesit matsumurai Okano: 8. Chaetotaxy. 9. Head 
chaetotaxy (frontal view). 10. Head chaetotaxy (lateral view). 11. Hypopharyn- 
geal complex (ventral view). 12. Mandible (left rear). 13. Mandible (right front). 
14. Crochets. 
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Figs 15-17. Pupa of Epicopeia hainesii matsumurai Okano: 15. Ventral view. 16. Dorsal 
view. 17. Lateral view. 

Figs 18-20. Pupa of Epicopeia mencia Moore: 18. Ventral view. 19. Dorsal view. 20. 
Lateral view. 
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Figs 21-28. Life history of Epicopeia mencia Moore. 21. Hatching larva in egg. 22. lst 
instar. 23. Ist and 2ndinstars. 24. Mature instar. 25. Pupae with waxy cocoons. 
26. Adult male. 27. Adult female. 28. Adult female (white-banded form). 
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Figs 29-36. Life history of Epicopeia hainesii matsumuraii Okano. 29. Egg shells. 30. 
2nd instar. 31. 3rd instar. 32. 5th instar. 33. 6th instar (mature larva). 34. 
Pupa with cocoon removed. 35. Adult male. 36. Color variation of adult. 
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T1-Al, A4 and A7-10 filamentous in the late period of 3rd instar, 4-6th instars with wax 
tufts dorsally and laterally, a dotted black stripe present dorsally ; mature larva (instar 
6) length 30.0-42.0 mm, smaller than E. mencia, waxing pores not visible as that of E. 
mencia, skin with 3-4 wrinkles transverse. Head: Capsule glabrous, black, chaetotaxy 
with A2 nearer to Al than to A3; labrum with 4 pairs of major setae dorsally; 6 
stemmata, I and II smaller than the others, V situated ventrally, HI, IV and VI on a black 
area; mandible almost rectangular, with margin entire; hypopharyngeal complex as 
illustrated, with blunt spinneret. Thorax: Surface texture with few minute secondary 
setae; thoracic spiracles smaller and less sclerotized than those of E. mencia; T1 
without identical dorsal plate; chaetotaxy with all primary setae emitted on weak 
pinaculum ; D1, D2, XD1, XD2, SD1 and SD2 apparently single, with an L-group seta 
below spiracle; T2 with D1 as a single seta; T3 with L1 far from L2. Abdomen: Al- 
2 similar in chaetotaxy ; A3-7 with L1 separate from L2 and L3 plus 2-3 short setae; 
A10 with slightly sclerotized amber plate having several pairs of setae; prolegs normal, 
all with many setae; crochets uniserial and triordinal. 


Pupa. Length 15.0-18.0 mm, width 6.0-6.2 mm; dark brown, stout, slightly setal ; simi- 
lar to E. mencia but with body much more slender, having prothoracic setae absent, 
spiracles reduced and cremaster developed. 


Biology of immature stages. The first instar larvae are slightly aggregative, while the 
other instars are scattered on the hostplants. The hatching larva does not consume egg 
shell, and the first instar larva shows no defensive behavior when disturbed. Mature 
larva moves downwards to the ground to build a soft cocoon covered with white wax. 
Prepupal stage lasts a week and pupal stage takes approximately 25-45 (unhibernating) 
to 200 (hibernating) days. The complete early stage needs 60 days (unhibernating) to 210 
days (hibernating). 


Adult flight period. Adult usually appears from April to October with two generations. 


Adult. Adult coloration is polymorphic with continuous variation of white/black ratio 
on wing pattern. According to our observation the complete black form appears with 
low frequency. This diurnal insect usually flies high near the hostplant and visits lowers 
of Euphorbiaceae, when captured, false death is always observed, an undeterminated 
chemical secretion is released from the thorax. 


Hostplants. The early stages of the Japanese E. h. hainesii were first reported by 
Nagano (1907) but he misidentified the hostplant. Sugi (1964) was the first to report 
Cornus controversa Hemsl. (=Swida controversa) and C. macrophylla Wall. (= Swida 
macrophylla) as the hostplants of E. k. hainesii, stating that the hostplant of hainesi had 
been erroneously cited as Lindera glauca Sieb. (= Neolitsea serica (Bl.) Koidz.), a member 
of Lauraceae. Sugi (1987) furthermore stated that the error might be caused in confu- 
sion between the local vernacular names of plants. The incorrect hostplant was also 
cited by Chu & Wang (1983) for the Chinese subspecies. Issiki (1969) recorded this insect 
additionally from C. kousa (= Benthamidia japonica var. japonica). In Taiwan, we have 
confirmed Cornus controversa, C. macrophylla and C. kousa as the hostplants of this 
species in natural condition. 


Habitat and distribution. The habitat is usually primary evergreen oak forest. In 
Taiwan, this insect is restricted to several localities of low (500 m) to medium altitudes 
(2,000 m) of the north, central and east part of Taiwan and strongly associated with its 
hostplant. 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


Life History and Biology of Epicopeiidae of Taiwan 183 


Phylogenetic position of Epicopeiidae 


The position of Epicopelidae is not established, and it is usually included in Uranioidea 
only tentatively by Scoble (1992) and Inoue (1992). This family has recently been 
included in Drepanoidea by Minet (1991) on the basis of the presence of a complete 
prespiracular sclerite connecting the anterior corner of the first abdominal sternum with 
the lateral bar of the first abdominal tergum in the adult; the concealed or slightly 
exposed foreleg femur in the pupa ; the presence of setae on a flat and laterally delimited 
area of the larval mandible ; and the occurence, in the larva, of at least one secondary 
seta associated with seta L3 on abdominal segments 1-8. However, according to our 
preliminary observation of Schistomira funeralis Butler and Psychostrophia melanargia 
Butler, which have recently been transferred from Epiplemidae into Epicopeiidae by 
Minet (1986), immature morphology seems variable within this family. We consider that 
further biological investigation of other species will be needed to support Minet’s concept 
of this family. Therefore, at the present we tend to adopt the treatment by Minet (1986) 
and suppose there are at least three major lineages, Epicopeia, Nossa+ Parabraxas and 
Schistomira+ Psychostrophia and the phylogenetic pattern of this family is deeply forked. 
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ii 2 
BBE 7 \NCRATRORIER A EMA RE iB Rie) 


RAZO TE & (Epicopeia mencia Moore, AF AY FAVE EX LE. hainesti matsu- 
murat Okano, Y FIVER ¥) BOATS. Zanè ERS RATEL DoT bOO, 
BYE CIEAIHN SN TOR bore. WEE 1992 Fr >ò 1993 Fic pwc, CnSsMPBoORBC 
DAG REHNS CEBCRKOTC, CCR UZ. 


Epicopeia mencia Moore FZI FE FF 


RBA VHOTC +=. CHIPRRIOVAA OK) CHSNAZRHMLALC CHS. Wary 
DEDRA LOTEA SH, WB 6M) *CAROMKMAe ELS. MEA 
HETE DNARS D MATITA bN. RMHR4APSIOHRECH SH, 2-3146. GE 
EEO 500-2,000 m $ CORRA VECERI S08, BODIE SN CAMMY CHS. 


Epicopeia hainesii matsumurai Okano 7 77\ F + 


RIE OPER UP RAÄ S KY¥BOS KY, VVIS RY, VVRVYC, ARCORRLAC TCH 
2. Nit, FAR, ROBBIE OCHANV SH, MBL LLb o. yhli 6 
it)  CHBOIRKMRZELID, ]MUROMMAODWISMED SSS, OS OPO 
CMBR, ISAT KO DAV—bh CHS. MBL ADPSIOAHECH SON, 2h. B 
FOIE, PE, REO 500-2,000 m $ TOn? DPOB CAAT A. 
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